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The National Transportation Safety Board has investigated two accidents that 
involved an in-flight loss of engine power. The first accident occurred in Oshtemo 
Township, Michigan, on October 23,1987,’ and involved a Ted Smith Aerostar 600 
(Piper PA-60) airplane that had a total loss of power in the right engine while 
cruising a t  9,000 feet msl. As a result of the crash and postcrash fire, the pilot, who 
was the sole occupant, was fatally injured, and the airplane was destroyed. The 
second accident occurred near Mansfield, Ohio, on December 3,1987? and involved a 
Piper PA 60-600 airplane that had a total loss of power in the right engine in 
instrument flight rules and icing conditions. During the crash, the pilot, who was 
the sole occupant, sustained serious injuries, and the airplane was destroyed. 

The investigation revealed that, for both accidents, the in-flight loss of engine 
power was precipitated by the separation of a cylinder from the engine case. The 
investigation also revealed that both airplanes used Lycoming IO-540-K1 engines 
and that both of the engines that lost power had been repaired by the same company. 
The engine involved in the Oshtemo Township accident had been weld-repaired 
321 hours before the accident. The engine involved in the Mansfield accident had 
been weld-repaired about 300 hours before the accident. 

The engine case halves, through bolts, and cylinder hold-down studs from the 
engines, were the subject of a metallurgical examination a t  the Safety Board’s 
Materials Laboratory. This examination revealed extensive fatigue cracking in the 
hold-down studs associated with the separated cylinders and to a lesser extent, in the 
two through bolts associated with the separated cylinders. The fatigue cracking 
associated with the cylinders on both engines appeared to initiate a t  or near the 
hold-down stud at the 10 o’clock position on the cylinder deck. Metallographic 
sections through the stud hole at  the 10 o’clock position revealed that extensive 
weld-repair had been performed through the entire thickness of the case a t  this 
location. Hardness measurements on the section cut from the engine case from the 
Mansfield accident showed that the welded areas were much softer than the areas 

IFor more detailed information, read Field Accident Report No CHI 88-F-AO10 (attached) 
zFor more detailed information, read Field Accident Report No ATL 88-F-AO52 (attached) 
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! that had not been welded. Fire damage on the engine case from the Oshtemo 
Township accident had melted portions of the case and had softened all  the 
remaining portions of the case. 

Fatigue cracking in a hold-down stud can initiate when the torque on the stud is 
less than the required amount. The Safety Board believes that current Federal 
Aviation Administration (FAA)-approved procedures allow softer, welded material 
to be introduced around the hold-down stud holes and that the presence of this softer 
material can cause artial release of the torque on the hold-down stud and can result 

one stud can lead to fatigue cracking in additional studs and in the through bolts, 
and it can eventually result in separation of the cylinder from the case, loss of engine 
power, destructive damage to the airplane, and serious or fatal personal injuries as 
demonstrated by the accidents in Oshtemo Township and Mansfield. The Safety 
Board is also concerned that engine case weld repairs, when performed according to 
FAA-approved procedures, do not take into account the possible large number and 
sometimes critical locations of these welds. 

in precipitation of P atigue cracking in the stud from that hole. Fatigue cracking in 

Therefore, the National Transportation Safety Board recommends that the 
Federal Aviation Administration: 

Prohibit engine case weld repairs around the cylinder hold-down stud 
holes and through bolt holes and in other critically stressed areas, 
unless the welded areas can be rehardened without excessive warpage 
of the case. (Class E, Priority Action) (A-88-160) 

Amend engine case weld-repair procedures to provide guidelines for the 
maximum number of welds or amount of welding that can be allowed in 
noncritical areas. (Class E, Priority Action) (A-88-161) 

Issue a General Aviation Airworthiness Alert (Advisory Circular 
43-16) informing owners, operators, and maintenance personnel of the 
potential problems associated with weld-repair of small engine cases 
and urge them to have repeated inspections of cylinder hold-down studs 
and engine through bolts for proper torque on engine cases that have 
been weld-repaired in critical areas. (Class 11, Priority Action) 
(A-88.162) 

KOLSTAD, Acting Chairman, and BURNETT, LAUBER, NALL, and  
DICKINSON, Members, concurred in these recommendations. 

James L. Kolstad 
Acting Chairman 
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